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1. The Mobius function of a subposet 
The purpose of this brief note is to present a result relating to the Mobius 
function (in the sense of Rota [l]) of a partially ordered set to the Mobius 
function of a subset with the induced partial ordering. We assume all sets are 
finite. 
1.1. Results 
Proposition A. Let P be a partially ordered set, and let W be a subset with the 
induced partial ordering. Let R = P - W. Denote by up the Mobius function of P. 
Likewise let uR be the Mobius function of the set R with the induced partial 
ordering. For any x, y E R 
pP(x, Y) = pR(X, Y) + c pR(X, s)pP(f, u)pR(v, Y), 
A 
The proof will be outlined later after Proposition B has been stated. Firstly, 
however, let us observe the following corollaries of Proposition A. 
Corolbry Al. If P is a partially ordered set and W is a convex subposet then, 
letting R = P - W and denoting the Mobiusfunctions of P, W and R in the obvious 
ways, we have for any x, y E R the following explicit expression for the Mobius 
function 
where A is as in Proposition A. 
Since W iS convex, pD is pp restricted to W x D. 0 
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In a special case from this we can deduce the following simpler formula. 
Corollry A2. If D is an antichain of the poset P then (in the above notation) 
ur(x, y) = 4%(x, y) + c K(s, f)pR(X, s)~R(t~ Y) 
S X.Y 
where & = ((s, t) E R x RX GS, tsy} and K(s, t)=#{rED:s<r<t). 
Proposition B. For P, a partially ordered set, and D, a subposet, we have for any 
XED,~ER(=P-D) 
CL&~ Y) = --IX uLI(x9 r)ur(s, Y) 
s 
whereB=((r,s)EDXR:r<s). 
Now we are ready to indicate how Propositions A and B are proven. Recall the 
following well known identities for partitioned matrices: 
If 
X-’ , X;-,’ and X;; all exist and 
then 
Yl, = X,’ + xfi*X&2x*~ x,1 
K*= -X2X12 y22 
y21 = -X2X2, K 1 
Y3J = [X2* - Xz*Xfi’XJ1 
Let X be the zeta function of the poset 
1 ifxcy 
0 otherwise, 
let the first block represent the subposet R, and the second block represent the 
subposet D. The results are now immediate from the matrix formulae above, 
Proposition A following from the expression for Y1 1, and Proposition B following 
from the expression for YZ1. 
Finally let us state one immediate corollary of Proposition B. 
Let P be a distributive lattice with a Mobius function up, with a 
minimum element, 0, and with a unique element covering zero, 0. Let J be the set 
of join-irreducibles of P, excluding 0. As usual we define ihe Euler characteristic of 
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P - (0) to be the valuation 
X(Y) = l- c PJ@P) 
where pJ is the Mobius function of J. Proposition B (with D = J) yields 
PPG x) = t: (X(Y) - 1h$sY~ xl 
yeP-J 
forxEP-J. 
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